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SUHHARY 

Hale rats vere dosed orally by gavage vith 1 or 500 •g 
~ ~. 

CBI 7Jkg body veight or vere exposed uer■ally for six hours -, : -
mg [ 1 Urine and feces vere collected for a period to 1 

of. 48 hours fol-f!ing the oral ;avage doses and for 24 hours folloving dermal 

application. A co■plete organ and tissue distribution of radioactivity vas 

conducted for the der■al application group. 

Approximately 70 percent of the 1 or 500 ■g/kg oral dose vas excr~ted in 

tir-ine by 48 hours after dosing. Hovever, 60 percent of the 1 ■g/kg dose vas 

excreted in urine during the initial 12 hour post-dosing ti■e interval compared 

to 18 percent of the 500 ■g/kg dose. Approximately 14 percent of dermally 

applied [ CBI Jvas absorbed into syste■ic circulation during a 

s ix- hour application. A substantial amount of the der■ally applied dose (77 

percent) evaporated fro■ the applica t io11 site . l•rinary Pxcret ion 1·epresen ted 

88 percent of the absorbed dose vith approxi■ately 63 percent of the absorbed 

dose being excreted in the 0-to 12- hour post - application urine sa■ple. 

Tvo major urinary ■etabolites 

1 mg dermal application dose vere[ 

identified in the 1 mg/kg oral dose and the 

CBi J ~Jand 
Both co■pounds appear in subs!antial a■ounts folloving [ CBI ] 

glucuronidase/sulfatase enzy■e hydrolysis of the urine samples. In the 12- hour 

urint! sa■ple froa the 1 ■g/kg orally dosed rats and the l ■g der118lly dosed 

rats,tnJ ]represented 33 and 27 percent of the oral or der■ally absorbed dose, 

:·espectlvely. $i■ilarly, ~jrepresented approxi■att!ly 1? and 16 pe>rcent . 

Either ■etabolite is present in urine in sufficient quant.ities to provide an 
r 

accu rate assess■ent of internall 

conditions . 
CBI J exp?sure under vor~place 

- 5 -



SIGNATURES 

Vritten by: 

Approved by: 

IILR 166 - 9 3 

: 

)/ -~ ~, c;-3 
./~hen G. Hu 

Senior Research ~i che•ist 
Chronic, Biochemical and 

Inhalation Toxicology 

t2~Wr, 1w 
Manager 

Chronic, Bioche•ical and 
Inhalation Toxicology 

- 6 -



IILR 166- 93 

ACKNO\ILEDGHENTS 

~he folloving individuals are acknovledged for their fine research 

efforts on this project: Terry Greer, \/alter Holl, DarlenP Ferster, 

Jim \lillia•son, Paul Lieder and Hary Boyd. Chris Shoop and Susan Hurray are 

ack~ovledged for ■anuscript preparation. 

- 7 -



IILR 166-9) 

INTRODUCTION 

~ -, 
Vnrkplace exposure t~~jis currently assessed by air-monitoring 

techniques and by a non-co■pound specific ■easure of methemoglobinemia. 

Hovever, air-monitoring cannot ■easure potential der~al contact ?r exposure and 

surface ■onito.ing ■ay not reflect actual e■ployee exposure. A specific 

urinary biological ■onitor can be used to esti■ate the extent of exposure to 

~J 
The present study vas designed to characterize the urinary ■etabolites of 

(ia~and to deter■ine the relative distribution of these ■etabolites. In 

addition, the percent of an ad■inistece~]dose excreted in urine vas 

deter■ined. Der■al absorption o~~jvas evaluated as vell as metabolite 

excretiori folloving dermal absorption . The laboratory rat vas used to 

deter■ine each of these para■eters. 

MATERIAL AND HBTROOS 

Ani■als and Husbandry 

Hale Crl:CD-SR rats (Charles River Breeding l.a~or3tories, Raleigh, NC) 

vere selected and cared for under the folloving conditions: 

o Aae: 

o Housing: 

o Diet: 

6-9 veek~ upon arrival 

One veek quarantine upon arrival in a controlled 

te■perature (23 t 2c•), hu■idity (40- 60% relative 

hu■tdity), and light cycle (12- hour ltght- ~ark cycle) 

env i ron■en t . 

Purina Certified Laboratory Chov• 15002 and vater ad 

libitu■. Feed and vater vere periodically assayed (or 

- 8 -



o Identification: 

IILR !66-93 

che•ical conta•inants; no ~onta•inants that vould 

interfere vith results of thi s s tudy vere detected . 

Each rat vas given an individual number on a -age card 

upon arrival. The nu•bers vere maintained during the 

course of the study. 

Ani•als vere received and quarantined by the Has kell Laboratory Aniul 

Resources Group according to their standard operating procedure. Rats ~ere 

selected for study after the quarantine period elaps ·, based upnn veight 

unifor■ity (an approximate 10 gra■ veight range for each dosing group). Only 

healthy animals vere released fro■ quarantine . 

Chemicals 

The folloving HPLC-grade solvents vere purchased fro• E. H. Science; 

acetonitrile, ■ethanol and vater (for HPLC analysis) . Reagent gr~~e chlorofor■ 

and glycerol vere purchased fto■ Baker Scientific. A.C.S. grade auoniu■ 

acetate, ethanol, hydrochloric acid and sodiu■ hydroxide vere purchased fro■ 

Fisher Scientific . Heparin sodiu■ vas purchased from Upjohn, Co. 

Test Co■pound 

The( CS, ] purchased fro■ 
Allersha■ (Arlington Heights, IL) vas >98% pure vith a specific radioactivity 

content -: f approxi■ately 18. 5 IICi/■-ole. No!"l-labellect{i'jvas supplied by 

DuPont Che•icals as a clear faint yellov liq\lid vith a purity of 99.5%. 

Radioche■ical purity of [ ca, ]in a dosing formulation vas ev , ,uated by 

HPLC/radioactivi!y-flov ■onitoring (Figure 1) . 

- 9 -
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Dosing Routines 

r-•· '. Hale rats(~ in each dosin6 routine) received a single 500 mg , \IOI ~k~ 
• - ....J 

body veight oral-gavage dose; a singl~.l_~gL~ ~kg body veight oral-gavage 

dose; or a dermal application o\ 1 ■g L..,-.J, .J The 500 mg/kg dose .co~sisted ot 

a mixture of corn oil and0~ _j (4.4 ■L corn oil to 0.t,25 ■L ~ .; 1 ■L of 

this ■ixture delivered a 500 ■g/kg dose to a 250 g rat. Non-labelled(!~vas 

■ixed with /~-,. ]such thet each rat received 30.5 µCi of 14C- radioacti~ity 

vith a specific radioactiviry content of 0.244 µCi/Qg. 

~he 1 mg/kg dose vas prepared in a 9:1 (corn oil:methanol) dosing vehicle 

such that 1 ~L delivered a 1 ■g/kg dose to a 250 g rat. Each rat received 

21.9 µCi of 1 4 C- radi~activity vith a specific radioac tivity content of 

86.5 µCi/mg. 

(ethanol:glycerol:vater) 

Non-labelle(t:,Jvas ■ixed 
of 14C-radioactivity with a 

The dermal dose vas for■ulated in a 10:Z0:70 

aatrix such that 100 µL conta ined 1 ag of[_CBI .J 
with~ ]such that each rat received 21.6 µCi 

specific radioactivity content of 21.6 µCi/■g. 

Hetabolis■ Units and Saaple Collections 

Each rat on study vas placed into a "Roth" - type glass metabolism unif 

(designed to separate urine fro■ feces), 1-ediately after receivinr the 

radioactive dose . Rats vere ■aintained ad libitu■ on gl'ound rotlent chov and 

vater. Urine and feces were collected fro■ each rat 12, 24, and 48 hours after 

the oral doses and 12 and 24 hours after der■al appl ication . Tissue sa■ples 

were not taken from the orally dosed rats at sacrifice nor vere fecal samples 

assayed for radioac tivity . 

- 10 -
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Dermal Application Procedure 

Dermally exposed rats had jugular-vein ca~nulas surgically inserted the 

d~v prior to the dermal exposure. On the day of exposure the application site 

on the back of the ani■al betveen the shoulder blades vas shaved. A foam 

Lubber protective device vas secured in place over the application sit~ vith a 

surgical adhesive. The dos~ ■ixture vas applied in a 2 x 3 cm area vithin the 

shaved area. A metal (perforated) protective cover vith non-occlusive gauze 

vas then placed ov~1 the foam rubber protective device and secured in place. 

Six hours folloving application the ■etal cover and gauze vere cemoved and the 

application site vas vashed. The vas ' 1ng (cleansing) consisted of fi~e cycles 

of rubbing 5% aqueous Hicro• over the application site vith a cotton svab and 

removing the vash vith a dry cotton svab. Svabs vere placed in the vials for 

subsequent assay for radioactivity. 

Blood sa■ples vere dravn through the cannula 1, 2, 3, 4, 6, and 12 hours 

folloving dermal application. · Approxiaately 0.·2 to 0.3 mL of vhole blood vas 

dravn at each ti■epoint. 

Der■ally exposed rats vere sacrificed by chlorofotm exposure 24 hours 

folloving dermal application. Blood vas dravn by carditc puncture at 

sacrifice. The following tissues and organs vere excised: heart, lungs, 

liver, spleen, kidneys, testes, brain, G. I . tract (and contents ), skin 

(application site), non-application site skin, and fat. The re■aining carcass 

vas saved and the metabolis■ units vashed vith Micro•, acetone and vater. The 

cage vash vas collected in Nalgene• bottles. All samples fr~m the dermally 

exposed rats vere assayed for radioactivity. 

- 11 -
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Assessment of o-Toluidine Volatility 

Approxim; . l y 100 ul of the d~r■al application dose va~ transferred to 

the bot in of a 2'l- mL capacity glass i ■pinger. A s£:cond impinger containing 

approximately 10 mL methanol vas connected to the outlet of the first impinger 

vit:1 a Glenco• fitting. Th• methanol-containing i ■pinger vas attached vith 

tygon tubing to a house- vacuum line. Gentle air flov vas th£ 6enerated 

through the impinger ~et-up by house- vacuum for about 45 minutes. Methanol in 

the se~o~~ :=~~~: =~ va~ then assftyed for radioactivity . Pesults indicated 

approxiaately 93 percent of the [ CBI ]evaporated fro■ the first impinger and 

vas trapped by the methanol in the second i■pinger. 

Radioactivity Analysis 

Liquid scintillation counting vas conducted vith Hark I I I h~del 6882 

Liquid Scintillation Counters (TH Analytic, Elk Grove, IL). Samples directly 

assayed (folloving additions of 12-15 ■L scintillation cocktail) included : 

o Urine 

o Dose solution or dilutions 

o Cage vashes 

o HPLC eluant fractions 

Aquasol•- 11 scintillation cocktail (Du Pont- Nev England Nuclear, Boston, HA) 

vas used for analysis. 

Repre~entative sa■ples of blood, organs, tissues, carcasses and feces 

vere assayed for radioactivity by c011bustion vith Packard Hodel 306 Tissue 

Oxidizers (Packa rd Ins trument Co., Dovners Grove , IL). 

- 12 -
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Urinalysis 

Urine samples vere thaved and a portion transferred to separate vial s and 

adjusted to pH 6 vith lN hydrochlori c acid . One mL samp, ~s ve re then incubat.f' d 

overnight at 37°C after addition o{ a glucuronidase/sulfatase enzyme 

preparation (B-glucuronidase, type 11 - 1 isolated from Helix pometia and 

purchased fro• Sig•a Che■ical Co.). Companion urine samples vere also 

incubated as non-enzy■e treated controls . 

All urine samples vere prepared for IIPLC analysis by mixing 0 .5 mL 

methanol with 0.5 ■Lo( the enzyme treated or non- enzyme treated urine. These 

samples were centrifuged for 5 minutes vith an Eppendorf microfuge to remove 

particulates. The liquid layer vas then passed through a o.,.5 11 or 0. 22 u 

Ac ~c• filter (Gel■an Science) into HPLC sample vials (crimp top) and 

sut: :. ,J•Jently assayed by HPLC. 

HPLC .\nalysis and Metabolite Purification . 

HPLC Analyses vere conducted vith a Perkin- Elmer Series 4 Liquid 

Chro•atograph (Perkin-Elmer, Norwalk, CT). Radioactivity was moni~ored and the 

relative percent of each radioactive peak vas deterained vith a Ramona- 0 

radioactive flov •onitor (Raytest U.S.A., Inc., Pittsburgh, PA). 

The following BPLC conditions vere used vith the previously mentioned 

instru•ents for analysis of recons t ituted fecal extracts and urine sa■ples : 

\. Colu■ns: 

2. Solvent Flov Rate: 

3. Colu•n Te•perature: 

a) C-8 Adsor bus rhere• guard column 21.5 mm 

b) Zorbaxe C-8, 21 .5 mm id x 25 cm preparative 

column 

5 .0 ml./min 

- 13 -



4. Solvents: 

5. Gradient System: 

HLR 166- 93 

a) Acetonitrile 

b) 0.1 H aamonium acetate adjusted to pH 3.3 vith 

concentrated HCl 

1) 10:90 Acetoni : r\le:0.1 H ammonium acetate 

i3ocratically for 10 ■in. 

2) 10:90 to 50:50 Acetonitrile:0.1 H am~?nium 

acetate over a 25 ~in. linear gradient 

3) 50:50 Acetonitrile:0.1 H ammonium acetate 

isocratically for 15 min. 

4) 50:50 to 10:90 Acetonitrile:0.1 H ammonium 

acetate linear gradient for 10 min. 

5) 10:90 Acetonftrile:O.\ "a■monium acetate 

isocratically for 10 ■in. prior to next 

jnjection 

Hl·LC fractions vere assayed for radioactivity content by using the Ramona 

radioa~tivity chromatogram profile to identity fractions for direct analysis. 

Sa■ples ranging fro■ 10 to 50 ~L vere assayed directly by scintillation 

counting. Those fractions containing radioactivity that corresponded to the 

radioactive peaks, identified by the Ra■ona chro■-t~gra■s, vere saved and 

stored in a freezer (at approxi■ately -20•c) . Subsequently each metabolite 

fraction was taken.~ dryness under a gentle N1 stream and stored Jry at 

approximately -2o•c until sub•itted for ■ass spectral analysis. 

- 14 -
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RESULTS 

Urinary Excretion Folloving Oral Dosing 

Urinary percent of dose values for the land 500 mg/kg oral do3es of 

[C81 ]are presented in Table 1. The total percent excreted in urine through 

48 hours vas si■ilar for the 1 and 500 ■g/kg dose (approximately 70 and 69 

percent, respectively) . However, the 0- to 12-hour average per~ent of dose 

values fro■ the 1 mg/kg group vere ■uch greater than the 500 mg/kg group (60 

percent co■pared to 18 percent). The perceut of dose excreted in the 12- to 

24-hour urine sample from the 1 mg/kg dose group represen,ed A~proxi■ately 

9 percent of the admini s tered dose. 

Distribution of Radioactivity Following Dermal Applica t ion 

Table 2 su■■arizes the distributf.on of der■ally applied LC8i ] ( 1 mg per 

rat) . Approxi■ately 14 percent of the aprlied d~se was absorbed, whereas, only 

8 percent of the applied dose was accounted for as non-abs~rbed radioactivity. 

The re■ainder of the applied dose was not accounted for. In s ep~~ate 

experi■en~s,[C6i ]evaporated in less th3n one hour under condition~ similar 

to the der■al exposure (see Methods) . 

Approxi■ately 88 percent of den1ally absorbed~! j vas exc reted in the 

urine by the 24-hour post-application sacrifice . Al■ost b) percent was 

excreted in the 0- to 12- hour post-application urine sample. The tissu~s and 

carcass contained approximately 7 percent of the absorbed dose at the 24- hour 

post-application sacrifice. 

- 15 -
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Ti~ > U <' D stribution Folloving Deraal Application 

The radioactivity concentrations in organs and tissues are presented as 
r · 1 ug equivalents of : OBI 1per gram tissues (Table 3). Skin (distal from the 
'- . J 

site of der■al application) contained the highest concentration of 

radioactivity, followed by liver concentrations (0.138 and 0.071 µg equivalents 

per gra■ , respectively). Vhole blood concentrations averaged 

0.017 µg equivalents per ■L, vhereas, plas■a concentrations averaged 

o.007 µg equivalents per ■L. 

HPLC/Radioactivity Flov Detection Analysis of Urine Sa■ples 

Radioactive metabolite profiles in urine vere characterized by 

HPLC/radioactivity-flov analysis (Figures 2-4). Urine fro■ rats dosed at the 

500 ■g/kg level contained substantial concentrations of unchanged[~] 

Overnight incubation vith glucuronidase/sulfatase enzy■es ■odified the 

■etabolite profile resulting in the appearance of a radioactive peak eluting at 

19 ■inutes (Figure 2). Metabolite peaks eluting at approxi■ately 10 and 17 

■inutes vere substantially reduced as a result of the enzy■e incubations. 

Metabolite fractions vere collected fro■ high-dose urine sa■ples vhich vere 

lnrubated overnight vith glucuronidase/sulfatase enzy■es. These HPLC-purified 

■etabolites vere sub■itted for ■ass spectral analysis. 

Enzy■e-hydrolyzed urine sa■ples fro■ the 1 ■g/kg dosed rats or the der■al 

penetration group either contained less th~n detectable or ■inor concentrations 

of o-toluid lnr . The radioactivity profiles vere si■ilar for the tvo routes of 

exposu re (Fi gu1es 3 and 4). The tvo ■ajor ■etabolites eluted at approxi■ately 

18 awi mi nu t f's and vere subsequently identified as[ l!BI '] 
,,. ---~· 7 -

rsnd L ~ 0 • ,. respectively (Ref. 1) . Structural 

reprHentations of L CBI J~re presented in Figure 5. A third 

getabolite eluting at approxi■ately 13 ■inutes vas analyzed by ■ass 

spectro■etry but not structurally c~aracterized. 

- 16 -
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Distribution of Radiolabelled Urinary Hetabolites 

The relative and absolute percent distributions for the 11ajor radioactive 

urinary metabolites are presented in Table 4. All urine samples vere incubated 

overnight vith glucuronida~e/sulfatase enzy11es. In the 0- to 12-hour urine 

sa11ples fro■ the 1 ■g/kg dose group, [ CBI Jrepresented approxi■ately 54 

and 32 percent of the total Ulinary radioactivity, corresponding to 

approximately 33 and 19 percent of the total dose. Si■ilarly, fro■ der■ally 

exposed rats [ CBI J repre.'7ented approxi■ately 43 and 25 percent of 

urinary radioactivity in the l?-hour post-application urine sample 

corresponding to approximately 27 and 16 percent of the absorbed dose. 

DISCUSSION 

Dose dependent rate of urinary excretion vas observed by co■paring the 

percent of dose excreted in the 0- to 12-hour ti■e interval between the 500 and 

1 ■g/kg dose groups. Approxi■ately 60 percent of the 1 ■g/kg dose was excreted 

in urine during the first 12 hours following •Josing co■pared to 18 percent for 

the 500 ■g/kg dose group. In addition, substantial a11ounts of unchanged~ J 
were detected in urine fro■ 500 mg/kg group, vhereas, only trace amounts were 

detected in urine fro■ the 1 ■g/kg group. 

The 1 ■g/kg oral dose level and the 1 mg der11al exposure vere cho~en 

because they represented potential lov level workplace exposures. 

Approxi■ately 60 percent of the ad■inistered oral dose and the syste■ically 

absorbed der■al exposure vas excreted in the 0 - to 12-hour post-dosing 

(application) sa■ple. The urinary 11etabolite profiles (following 

glucuronidase/ sulfatase enzy■e hydrolysis) were also very si■ilar for the two 

exposure routes. The ■etabolite[~represented approximately 33 percent o! 

the administered oral dose and 27 percent o! the absorbed dermal application in 

the 12- hour post - dosing (or application) urine sa■pJe. In the 12 - hour urine 

sa■ples,f8'Jrepresented approxi■ately 19 and 16 percent of the oral or 

absorbed deraal dose, respectively. 

- 17 -
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Based upon results fro■ the study either~or~are good candidates 

for a urinary biological ■onitor to assess vorkplace exposure to[~ Resul t s 

h-0111 the der■al exposure study indicated significant dermal penetranon by 

liqu~,i J Excretion data fro■ both the der■al exposure and the 1 mg/kg oral 

dosing indicated rapid eli■ination in the first 12 hours folloving exposure. 

Therefore urine sa■ples should be collected at the end of the vork day in order 

to ■axi■ize the sensitivity of the urine ■onitoring procedure. In addition, 

collected urine sa■ples should 

enzy■es in order to cleave any 

undergo incubations vith glucuronidase/sulf~tase 
,-... , 1 .i--;Rj glucuronides or sulfate esters o~:-., J and L ~ 

- 18 -
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TimP.point 
(Hours) 

0- 12 
12- 24 
24- 48 

Total Percent 

Ti■epoint 
(Hours2 

0-12 
12-24 
24-48 

Total Percent 

IILR 166-93 

TABLE 1 

Urinary Excretion o( Radioact ivity Following 
1 ■glkg or 50') mg/kg Oral Doses of jCBI I 

Percent of Dose 

1 mg/kg DosP. 

Animal Number 

11 12 13 14 Ave t S.D. 

65.9 59 . 8 56.9 58.6 60.3 t J.9 
6.8 8.0 10 . 1 9.4 8.6 1 1.5 
0.9 1.6 1.2 1.9 1.4 i 0.4 

73.6 69 . 4 68.2 69.Q 70.2 t 2.3 

500 ■g/kg.Dose 

Ani■al Nu■ber 

11 12 13 14 Ave :t S.D. --
u,.e 15. 4 17.6 23.3 18.3 :t 3. 5 
37.2 38.4 28.4 41. 2 36.3 :t 5.5 
18.0 11 . 5 19.8 6.9 14.1 1 6.0 

72.0 65.3 65 .8 71.4 68.6 :t 3.6 
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TABLE 2 

Disposition o( Dermally Applied[CGI -J 

Non-Absorbed Dose 
Cover Gauze plus 

Skin Vash 

Absorbed Dose 
Urine 
Feces 
Tissues and Carcass 
Cage Vash 

Total Percent Absorbed 

11 
8.3 

9.7 
0.3 
0.8 
0.9 

11. 7 

Percent o[ Applied Dose 

Animal 

12.6 10.2 
1.1 1. 2 
1.1 0 .8 
1.5 1.8 

16.5 14.0 

111.R 166--93 

Ave± S.D. 
8.3 i 0.7 

10.9 1 1. 7 
0.9 t 0.5 
0.9 ± 0.2 
1.4 1 0.5 

14.l ± 2.4 

Relative Percent Distribution of Absorbed Dose 

fifflepoint 
(Hours) 
0-12 

12- 24 

Urine Total 

Fecal Total 
(0-24 Hours) 

24 -Hour Sacritice 

Urinary Excretion 

11 -~- 13 
69.2 58 . 2 60.7 
13.7 19 . 4 12.1 

82.9 77 .6 72.8 

Fecal Excretion 

2.6 6.7 8.6 

Tissues and Carcasses 

7. 7 6.7 5. 7 

. 21 -

Ave± S. D. 
62 . 7 ± 5.8 
15.1 ± 3.8 

77.8 t 5.1 

6 .0 t 3.1 

6 . 7 t 1.0 



Organ or 
TiS!JUP. ----· 

Blood 

Heart 

Lungs 

Liver 

Spleen 

Kidneys 

Testes 

Fat 

Brain 

Skin 

G. I. Tissue 

Plasma 

11!,k 166- 93 

TABLE 3 

Distributior o{ Radioactivity in Organs_and . 1 
Tissues Following Dermal Ap; · i.·~ t io:1 of [~'3~ 

l,lg Equivalents per Gra11 (mL) Tissst•e• ---

Animal 

11 12 13 Ave :t s.o. - ·-·- -

O.'lll 0 .017 0 . 015 0.014 ± 0.033 

0.00} 0 .008 0.007 0.006 ± 0.003 

0.013 t>. 07.6 0 .032 0.024 ± 0 . 010 

0.053 0. (l(,5 0.084 0.067 :t 0 .016 

0.004 0.007 0.007 0 .006 ± 0 .002 

0.031 0.041 n .046 0 .039 ± 0.009 

0.003 0.004 
\ 

0.002 0.003 :t 0.001 

0.007 0.011 0 011 0.010 ± 0.002 

0.004 0.004 0.003 0.004 :t 0.001 

0.18 0.12 0.07 0.12 :t 0.06 

0.075 0 .049 0.049 0.058 ± 0.015 

0.006 0 .008 0 . 005 0.006 :t 0 . 002 

• ~g Equivalent v~lues _vere calculated based upon the specific radioactivity 
content of the (CEJI ]dose (21.6 l-!Ci/■g). 
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Ani■al 

Nu■ber ---
u 
t2 
t3 
14 

Average 

Ani■al 
Nu■ber 

11 
12 
13 

A·1erage 

TABLE 4 

Distribution of Radioactive Urinary Hetabolites FC¥lowinJ 
Oral Dosing (1 mg/kg) or Dermal Application of ~91 _ 

Percent Values• 

1 5/kg Oral Dose - 12- Hour Urine 

IILR 166- 93 

Peak 11 4AC NAAC 

Relative % of Relative % of Relative % of 
% Dos~ % Dose % Dose 

14.3 9.4 31.5 18.8 54.2 35.7 
13.0 7.8 34.3 20.5 52 .7 31.5 
14 . 2 8 .1 30.5 17.4 55.3 32.4 
14.9 8.7 30.6 17.9 54.5 31.9 

14.1 8 . 5 31. 7 18.7 54 . 2 32.9 

Dermal Penetrati'on - 12- Hour Urine 

14 .8 10. 2 16.3 11.3 31.6 21.9 
22.7 13.2 27.3 15 . 9 50.1 29.2 
21.0 12.7 32 .0 19.4 47.0 28.5 

19.5 12 . 0 25.2 15.5 ,.2. 9 26.5 

• Relative percent values are the percent of radioactivity in an injected 
(HPLC) urine sa■ple represented by each radioactive metabolite. The 
percent of dose values are based upon the ad■inistered dose for the oral 
gavage group, and the percent of absorbed d~se for the dermal group. 
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FIGURE l 

HPLC/Ramona Chromatogram of r ~~I - ) 
l 

IIPLC Solvent Gratiient Condi~ ions f'o..- l 
I 

· ..J 

l) 100% 0.1 H Ammoniu■ Acetate pH 3.3 
Isocratically for 10 11inutes 

2) 50 : 50 Acetoni trile: 0 . 1 H Ammonium Acetate pH 3.3 
25 minute linear gradient fro11 Step 1 

3) 50:50 Acetoni t rile: 0 . 1 M A111monium Acetate pH 3.3 
I soc rat i ca 11 v for 15 minutP~ 
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a) 

b) 

l 

Rep1·csentativc IIPLC/Hamo11a Profiles of Urine 
Crnm the 500 mg/kg Uosc Group. a) Non-incubated urine; 

b) Glucuronidasc/SulCatasc Enzyme- Hydrolyzed Urine 

- 2S -
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FIGURE 3 

Representative HPLC/Ramona Profile of a Glucuronidase/SuU:atase 
Hydrolyzed 12- Houc- Urine Sample from 1 mg/kg Dosed Rats 
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FIGURE 4 

Representative HPLC/Ra■ona Profile o( a Glucuronidase/Sultata~! 
Hyrlrclyzed 12 -~~ur Urine Sample from the Dermal Penetration Group of Rat s 

I 

' 

I 
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CERTIFICATE OP AUTHENTICITY 

nt11 • TO CIRTl'Y 1111 tM, naalm1r, aippw:.ig on flll mlaaldw n..,,.. 
Ind oampllll ......... ol lhe ,..,_ ol U.S. lnWomlen&II f11Gl8Cllon ~ 

. ~•..-,ndln._reQINl.,,..oflMIMNtDr~ . 

o.a p,odtened . r I C/1 {Cfl/t tl,lk 'lu'Mt a 
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